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Comparative study on the treatment of industrial wastewater

by ozone photocatalytic oxidation process
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Abstract: Under the conditions of pH=3, the molar ratio of H,0, to nitrophenols was 3: 1, and the molar ratio of
Fe( Il ) to nitrophenols was 0.1: 1, the degradation rate of characteristic pollutants nitrophenols and TOC removal
rate as the evaluation index, the effects of UV/O,,UV/0,/H,0, and UV/O,/Fe( Il ) photocatalytic oxidation processes
on the treatment of DDNP production wastewater were compared. The experimental results showed that the chroma-
ticity and TOC of the effluent of DDNP production wastewater treated by three processes at the reaction time of 1 h
could meet the discharge standard of Discharge Standard for Water Pollutants from Ordnance Industry Initiating Ex-
plosive Material and Relative Composition (GB 14470.2—2002). The addition of H,0, or Fe (Il ) in UV/O, system
had little effect on the degradation of nitrophenols, but significantly improved the removal rate of TOC. Under the ex-
perimental conditions, the UV/O,/Fe( Il ) process had the best treatment effect. When the reaction time was 1 h, the
effluent was colorless, the removal rate of TOC was 96% ,m (BOD,)/m (COD) increased from 0.06 to 0.46, and the
nitrophenol compounds in the effluent also met the GB 14470.2—2002 emission standard. Through calculation, the
process efficiency of the three processes was 27%, 35% and 52%, respectively. Higher process efficiency meant
lower process cost,so the economy of UV/O,/Fe (Il ) process was optimal.

Key words: ozone catalysis; UV/O,; TOC removal rate ; process efficiency ; industrial wastewater
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Table 1 ~ Water quality of DDNP production wastewater
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Fig. 1 Schematic diagram of experimental device
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Fig. 2 Effect of pH on the degradation rate of nitrophenols
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Fig. 3 Effect of H,0, dosage on the degradation rate of nitrophenols
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Fig. 4  Effect of H,0, dosage on TOC removal rate
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Fig. 5 Effect of Fe( Il ) dosage on the

degradation rate of nitrophenols
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Fig. 6 Effect of Fe( Il ) dosage on TOC removal rate
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Fig. 7 Effect of CI” on the degradation rate of nitrophenols
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Fig. 8 Effect of CI" on TOC removal rate
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Table 2 Comparison of wastewater treatment effects of three processes
TZEdE K 6 B2 A KA LW/ (mg- L") HK TOC/(mg-L7™") m(BOD,)/m(COD) T8 1%
UV/0, 75 11.13 121.72 0.15 27
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